Urban forestry and urban greening is one of the most substantial factors for sustainable urban development, which can contribute towards good quality of life and sound environment. Dhaka, the capital of Bangladesh once renowned for its green resources but in recent times the city is losing its greeneries very rapidly. This study was intended to explore the status of urban greening as well as to investigate the prospects and challenges for enhancing urban forestry and urban greening in Dhaka North city corporation area (Zone-1). This study focused on the qualitative approach where interview with key informants, questionnaire survey and observation techniques were followed to obtain required information. The study identified some factors that are responsible for losing of green resources in Dhaka city including transformation of existing green areas or open spaces to other land use purposes, unplanned urbanization & improper planning, rapid increase of urban population and lack of conservation activities for protecting the existing greeneries. The study also revealed that still there are ample opportunities to enhance the greeneries in Dhaka city by conserving the existing green areas (e.g. parks, gardens, playgrounds etc.), increasing roadside plantation, promoting homestead and rooftop gardening and by initiating afforestation and nursery activities.
Introduction
A city with substantial green spaces represents good planning and management, a healthy environment for its dwellers, vegetation and wildlife populations (Adams and Leedy, 1987; Johnston, 1990; Godefroid, 2001) . Although the Dhaka city was well known for its green resources (e.g. parks, open spaces, tree covers, forested areas etc.) but due to rapid rural-urban migration, unplanned urbanization, commercial development and industrialization the city is losing its greeneries at an alarming rate. Urban green spaces or greeneries are predominantly crucial for proper functioning of the ecosystem in any urban environment (Byomkesh et al., 2012) . Urban green spaces can play critical role in conserving biodiversity, protecting water resources, improving microclimate, sequestering carbon, and even supplying a portion of the fresh food consumed by urban dwellers (Lovell and Taylor, 2013) . Ansari (2008) asserted that the green resources in Dhaka are overwhelmed by a number of limitation inherent to the exceptional mode of urban development, rapid increase of urban population, transformation of green and other open spaces into other types of land use, lack of proper planning and implementation and management restrictions as well.
Urban sustainability progressively requires the abatement of pollution, plus the addition of positive features, notably trees, to ameliorate the new scarcity of healthy environments (Finco and Nijkamp, 2003) . Urban forestry and urban greening is strongly associated with sustainable urban development. This is because urban forestry or greening can improve the quality of life and environment of the urban dwellers through its numerous functions such as by reducing urban air pollution load and provide purified air, act as heat absorber during the hot summer particularly in the cities of tropical regions, and increases the aesthetic or recreational value and so forth. For instance, the development of multifunctional urban green structures can be an important contributor to sustainable urban development in terms of improving the quality of life and environment for current urban populations (Konijnendijk et al., 2004; Wolch et al., 2014) .Compare to all other mega cities around the world where concept of urban forestry and urban greening is highly considered as a way of sustainable urban development, in Dhaka city it is a less focused issue and a little initiative is observed in this regard. This study is aimed at discussing the status of urban greening in Dhaka city as well as to investigate the prospects and challenges for enhancing the urban forestry and urban greening in Dhaka City whereas Uttara (Zone-1 of Dhaka North City Corporation) has been selected as the role model. The specific objectives of the study were:(i) to provide an overview of urbanization trend and urban greening in Dhaka City (ii) to discuss the importance of urban forestry and urban greening for sustainable urban development and (iii) to explore the prospects and challenges for enhancing the urban forestry and urban greening in Dhaka.
Materials and Methods

Study area
This study is conducted in the Dhaka North City Corporation (DNCC) area (Zone-1: Uttara). Geographically, Dhaka North City Corporation is located between 23°44' and 23°54' North latitudes and 90°20' and 90°28' East longitudes (Fig.1) . The Zone-1 (Uttara) of DNCC is consists of two wards and the total area is about 11.570 sq.km. (DNCC, 2014) . 
Data Collection
The study is based on both primary and secondary data sources. To attained primary data different techniques such as interview with key informants, questionnaire survey and observation were followed. To gather the required data and information from the respondents both open and close ended questions were used where open ended questions were used to gain in-depth information regarding the existing scenario of urban forestry and urban greening as well as to explore the opportunities and challenges for enhancing the urban forestry and urban greening in Dhaka city by giving them freedom of answering the questions or sharing their knowledge and thoughts, which is supported by Oppenheim, "the chief advantage of the open question is the freedom it gives to the respondents" (Oppenheim, 2000) .However, apart from primary data, the collection of secondary data was also very essential to conduct the study which were collected from relevant scientific articles, journals, thesis papers, books, and relevant report, studies conducted by governmental organizations and from the internet.
Study area
Sampling
The methodology of the study focused on qualitative investigations and thus convenience sampling has been followed for the survey part of the study. The inherent reason for choosing convenience sampling was that convenience sampling is the outstanding way of attaining preliminary information regarding some research questions quickly and reasonably (Berg, 2009) . A total of 120 respondents were taken by using convenience sampling from the Dhaka North City Corporation (DNCC) area (Zone-1: Uttara), which represents the total sample size (n=120).
Data Analysis
For the analysis and interpretation of collected data the Statistical Package for Social Science (SPSS) was used. The obtained data were coded for the statistical analysis. Kothari (2004) has stated that in the stage of data analysis coding operation is usually done that helps to transform the categories of data into symbols, which may be tabulated and counted. The obtained data were coded for the statistical analysis. By using the descriptive statistics the results are presented in the forms of tables and charts.
Results and Discussion
Status of urbanization and urban greeneries
Dhaka city is now belonging to the family of world mega cities. Currently, the mega city has a population of about 12.5 million which is increasing at a rate of around 5% annually compared with the national average of 2.1% (BBS, 2011; Haq, 2006) . As a consequence the city is characterized by the high level of poverty and social vulnerability, shortage of housing, infrastructure and social services, poor quality of physical and social environment and inefficient urban management (Hossain, 2006) .
Trend of urbanization and urban environmental quality is closely related to each other and the quality of life and abundance of resources in any urban environment are strongly influenced by the pattern of urbanization. For instance, it is evident that unplanned and increasing urbanization throughout the world lead to the loss of urban greeneries or green spaces as well as degrade urban environmental quality (Mabuhay et al., 2005; Nakagoshi et al., 2006; Kong and Nakagoshi, 2006; Phan and Nakagoshi, 2007) . As urbanization increases and thus more infrastructures for housing, education, transportation, commercial and industrial purposes are required to meet the growing demands of the urban dwellers, which consequently create pressure on the existing resources such as open or green spaces, cultivable lands, trees etc. (Kong and Nakagoshi, 2006; Swanwick et al., 2003) . Compare to developed countries this trend is more prevalent and serious in developing countries (Byomkesh et al., 2012) and Dhaka City Corporation area is not an exception in this regard. Source: Byomkesh et al., 2012 Compare to all other mega cities in the world the concept of urban forestry and urban greening is new for Dhaka city. Generally, the existinggreen spaces in Dhaka city and its periphery are observed in the form of open spaces, roadside trees, paved paths in some commercial and residential areas, parks, vegetated areas, nursery, public and private gardens and some rooftop gardening. However, presently the existing parks and gardens reflect the urban greening in Dhaka city. Ansari (2008) stated that the most popular parks such as Ramna Udyan, Suhrawardy Udyan and Dhaka University campus, Osmani Udyan, Gulistan Park are the most important green spaces in Dhaka and still reflecting the green glory of Dhaka but these are not sufficient enough compare to the gigantic volume of urban population. Byomkesh et al. (2012) noted that there are about 50 parks and open spaces in Dhaka, among which 46 are still under the control of DCC and others are already occupied by homeless people and hawkers, some have been converted to temporary markets, bus stops, slums, etc. The result revealed that the present status of urban forestry and urban greening is unsatisfactory to the majority of the respondents (71%) it is highly unsatisfactory to 29% of the respondents (Table 2) . The study identified a considerable number of trees and paved paths in some of the newly developed residential and commercial areas but in most of the commercial or industrial areas scenario is highly unsatisfactory. Urban green spaces are those lands that are covered with natural or man-made vegetation but are present in built-up areas (Kong and Nakagoshi 2006; Phan and Nakagoshi 2007) .Urban green spaces are considered as an important part of complex urban ecosystems which provide numerous ecosystem services and benefits urban communities environmentally, aesthetically, recreationally and economically (Li et al., 2005) .It is apparent from different studies that among the world's major cities, undoubtedly Dhaka has the lowest number of playgrounds, parks and open spaces per capita (Hossain, 2006) . However, the existing green resources and green spaces in Dhaka city now are in threatened condition. It revealed from the field observation and survey that the city is losing its existing greeneries day by day. The study also identified some factors that are involved behind the loosing of green resources including transformation of existing green areas or open spaces to other land use purposes (57%), followed by unplanned urbanization & improper planning (28%), lack of conservation activities for protecting the existing greeneries (20%) and rapid increase of urban population (15%) and (Fig. 3 ). For instance, most of the parks that are still showing the green glory of Dhaka now are in threatened condition due to improper management and monitoring activities. The study conducted by Ansari (2008) has stated that due to lack of proper maintenance most of the parks are under threat of different activities, such as, felling of trees, digging, and illegal/forcible occupation of open space by mini-buses and trucks and vendors. However, Table 1 shows the rate of loss of green areas in Dhaka city during the period 1975-2005 as analyzed by Byomkesh et al., 2012 .
Role of urban forestry and urban greening for sustainable urban development
Urban forestry and urban greening is one of the most important factors for sustainable urban development which can provide good quality of life and sound environment to the urban dwellers. Byomkesh et al. (2012) stated that the ecological system of a city is the result of the combination of three systems (social, economic and natural) where green spaces can act as the focal point. Urban green spaces can play a critical role in air purification, regulating local climate, reducing noise pollution, beautification etc. (Davis et al., 2008) . Moreover, urban greeneries also support the construction of highquality human settlements, since green spaces are considered as the lung of any city (Jim and Chen, 2006; Khan, 2014) .
Sustainable urban development requires providing a healthy and sustainable living environment with basic services for all whereas the urban greeneries are of the important one that needs to be provided to the urban inhabitants (Konijnendijk et al., 2004) . Generally, it is important to safeguard the environment of cities for maintaining a healthy and sound environment where urban forestry and urban greening can play significant role through its multifunctional services such as reducing air pollution, controlling flood waters, providing habitat for birds, moderating climate both at macro and micro levels, poverty alleviation and so forth. According to IADB (1997) , urban greening offers improvements in air, water, and land resources by absorbing air pollutants, increasing water catchments and floodplain surfaces, and stabilizing soils. Moreover, green resources (e.g. trees and vegetation) have significant effect on moderating high temperatures especially in the cities of tropical countries like Dhaka, Bangladesh where average summer temperatures remains more than 30°C.
The study showed that the majority of the respondents (62%) in the study area have stated that urban forestry and urban greening can help the city inhabitants by reducing air pollution, followed by enhancement of good quality of life and environment (43%) and through economic benefits & poverty alleviation (15%) (Fig. 4) . Besides numerous environmental benefits, urban forestry and urban greening can provide numerous social and economic benefits to its residents to sustain their livelihood (Fig. 2) . For instance, urban greening can have a positive impact on physical and mental health because it can provide opportunities for physical exercise, act as the absorber of air pollutants and provide fresh air and reducing stress. Wolch et al. (2014) asserted that green space can promotes physical activity, psychological well-being, and the general public health of urban residents. Moreover, it can provide recreational areas for the city inhabitants particularly for the urban poor and those people who prefer to visit the outdoor recreational places close to their home (Konijnendijk et al., 2004 In Dhaka a large number of people are living below the poverty line. To get the job or to generate income is a priority for the urban poor that are also related to better urban policy for achieving sustainable urban development and therefore, it is agreed to the theory of "urban policy for ordinary cities". For example, from the ordinary cities perspective it can be affirmed that generating income opportunities are the top most priorities of the poor people in the urban city and to support the economic growth and its expansion is associated with the policy agenda (Robinson, 2006) whereas the concept of enhancing urban greening can play the crucial role for urban poor. For instance, urban greening can play an important role by providing some start-up jobs to the poor people and some skilled and unskilled laborers and can also create many permanent job opportunities (IADB, 1997) . Moreover, recently a significant number of nurseries (for selling flowers, non-timber forest products, trees species for rooftop gardening etc.) are found in Dhaka city, which helps the urban poor by providing employment opportunities.
Urban forestry and urban greening can act as the one of the major drivers to bring urban environmental sustainability through its diversified services into the three spheres of sustainable development (Fig. 3 ) and thus to achieve urban environmental sustainability in Dhaka it is obvious to conserve the existing green spaces or greeneries from rapid degradation. This is because the loss of urban green spaces or greeneries is resulting in the loss of biodiversity and their habitats (BCAS, 2006; Khan et al., 2004) , contributing to the emergence of infectious diseases in the city and increasing atmospheric pollution (Khalequzzaman et al., 2007; Azad and Kitada, 1998; Hasan and Mulamoottil, 1994) , all of these factors have detrimental effects on the urban ecology of the city and human life. These environmental disturbances not only worsen the functions of ecosystem of that area, but also have devastating effects on the local climate.
Possibilities for enhancing the urban forestry and urban greening
Urban population in the major cities of most of the developing countries is increasing rapidly, which consequently creating huge pressure on the existing green resources or green spaces and Dhaka city is not an exception in this regard. Moreover, improper and poor urban planning is worsening the situation day by day. Although this study identified that Dhaka is losing its existing greeneries or green spaces enormously however, still there are ample possibilities to the City Corporation authority, RAJUK (Capital development Authority), urban planners and local inhabitants to enhance the urban greening in the city that can sustain the existing life of the urban population. It also revealed from the study that38% of the respondents mentioned that it is possible to enhance the urban forestry and urban greening in Dhaka city by conserving the existing green areas or green spaces (e.g. parks, gardens, playgrounds etc.) followed by increasing roadside plantation (31%), by promoting homestead and rooftop gardening (21%) and by initiating afforestation and nursery activities (10%) ( Table 3) . Another important opportunity for enhancing urban greening is to create new parks, botanical gardens, play grounds and roadside plantations to the expanding or newly developed residential and commercial areas. Ansari (2008) specified that Dhaka City Corporation (DCC) and RAJUK (Capital development Authority) prepared an "Urban Area Plan 1995-2015 for Dhaka city" where they include surrounding municipalities (e.g. Savar, Karaniganj and some part of Narayanganj municipalities) under the DCC areas. To enhance the urban forestry and greening these areas can be considered for developing new small parks, play grounds, botanical garden by the city planners. Moreover, recently most of the housing companies surrounding the Dhaka city are doing their land development projects by establishing green areas like parks, garden, playgrounds etc. to attract the customers which is a positive sign for enhancing urban greening.
As a city of more than 12 million people it is hardly difficult to find available free spaces for establishing new green areas. However, currently the practice of rooftop gardening is increased significantly to the city dwellers. This is because Dhaka city is characterized by huge number of high-rise buildings both in the residential and commercial areas, which can be considered as potential places for initiating rooftop gardening and therefore, it can play a vital role for enhancing urban greening. For instance, Ansari (2008) noted that rooftop gardens are a smart way to use the available city space. City dwellers can take a simple and easy initiative to make all roof tops green by planting different trees (fruit trees, vegetables, etc.) or practice gardening. Hien et al., (2007) showed that roof top gardening can provides a wide range of environmental benefits to the urban inhabitants by reducing surface temperature down to 31°C and ambient temperature by 1.5°C within 1m distance. Besides the above mentioned options for enhancing urban greening there are some other potential strategies that urban planners could follow such as green areas could be integrated into the water treatment projects, business parks, highway construction, floodplain protection, and urban farms (IADB, 1997) .
Challenges to enhance the urban forestry and urban greening
Although the enhancement of urban greening is a prime requirement for sustainable urban development in the major cities of developing countries but there also exist different obstacles and challenges behind its implementation. This study recognized several constraints in the way of enhancing urban greening in Dhaka. For instance, the majority of the respondents (65%) recognized high population density and lack of availability of free spaces as the major obstacle for enhancing urban greening, followed by low implementation of environmental laws for conserving the existing greeneries (20%), irresponsible management and improper planning by the urban planners (20%) and lack of public awareness in this regard (15%) (Fig. 5) . Among the different obstacles rapid urbanization seems to be the major problem behind the enhancement of urban greening in Dhaka. This unprecedented growth in urbanization is creating and will continue to create massive pressure on the existing open or green spaces due to different shorts of activities such as housing, industrial and commercial construction. Jim (2004) stated that compact urban areas are characterized by the close association of buildings and roads with limited interstitial space to insert greenery. Ansari (2008) noted that increasing population creates adverse effects on the urban environment and thus the valuable green areas are converted to built-up areas. As a result, due to the lack of availability of free spaces it is becoming a challenging task for the city planners to enhance urban greening in the city. For example, Byomkesh et al. (2012) has stated that in 2002, Dhaka city corporation (DCC) has planted 29 thousands trees in the city whereas the target was 45 thousands and this was failed due to unavailability of free spaces.
However, despite of the population pressure, other vital constraints are poor environmental legislation and its implementation, lack of cooperation between the city planners and the stakeholders in the decision making process, improper maintenance and monitoring of existing green resources, lack of proper planning by the government bodies, lack of public awareness regarding the importance of urban greening for improving the quality of life and environment and financial constraints, which are strongly associated with the political processes towards the development of an ordinary city in a sustainable manner. For example, Ansari (2008) asserted that the government of Bangladesh formulated the National Environmental Management Action Plan (NEMAP) to connect all sorts of development activities with the environment to improve the quality of life of people but the poor practices and implementation of environmental laws and regulations there observed the deteriorating condition of urban green resources. So, there needs better policy or implementation of laws to safeguard the existing greeneries of Dhaka city. This is because urban theory regarding development and globalization points toward political involvement in defining city spaces. Since the beginning of urban development, local political processes have been shaping the cities (Robinson, 2006) whereas Dhaka city is not an exception.
Conclusion
Green resources are inevitable part of a city and through its multifunctional services it can play a vital role for sustainable urban development of a city. This study revealed that a gigantic volume of urban population in Dhaka city is creating serious pressure on its existing green spaces and green resources and thus it is becoming a challenging task for the city planners alone to enhance its urban greeneries. A better cooperation and coordination among government bodies, stakeholders, city planners, private organizations and local inhabitants can enhance urban forestry and urban greening especially in newly emerging residential and commercial areas like Uttara (Zone-1 of DNCC). Moreover, the city corporation authority and RAJUK (capital development authority) can enact a mandatory 'urban greening policy' for the conservation and enhancement of urban greening and urban forestry in Dhaka city. This study also identified that the concept of urban forestry and greening can contribute a significant role in the three pillars of sustainable development (social, economic and environmental) and thus important for sustainable urban development.
